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A mechanical return blocking device 

The present invention relates to a mechanical return blocking device and further a de- 
vice where such a mechanical return blocking device is mcoiporated. 

Return blocking devices may be used for a multitude of purposes. 

An example of a return blocking device for maintaining a window or door in an open 
position is known fix)m US 2129412. Li particular in Ihe second embodiment of this 
document, a return blocking device is described vAiece a ratchet is arranged inside a 
housing. Through a sUt in the housing, a second moveable member is inserted. The 
movable member comprises an engagement section which is adapted for engagement 
with the ratchet. As the second member moves in a first direction, counter movement 
will be hindered by the triangular shape of the ratchet When the second member 
comes to the end of the ratchet, it will, due to the influence of a spring, be pushed 
15 downwards, whereby travel is allowed in die opposite direction under the ratchet. Due 
to the further provision of a second spring member, the second member wUl be guided 
upwards towards the beginning of the ratchet such that forward movement may be 
possible again- This construction comprises a number of drawbacks, for exan^le fbe 
entire construction is placed in a housing, whereby debris or other foreign objects 
20 stuck inside the housmg eventuaUy wiU hamper the proper woridng of the device. For 
example, if foreign matter has become wedged between the second spring device and 
the bottom of the device, it will not be possible to push the engagement section back 
up on tiie second track. Furthermore, foreign matter stuck under the ratchet, i.e. be- 
tween the second track and the first track, will likewise hinder the proper functioning 
of tiie device. Also, as it is evident from further embodiments of the present mvention, 
tills device does not aUow for tiie moveable member to return to tiie first position 
halfway tinough tiie ratchet, but needs to continue aU tiie way to tiie end in order to 
fall down to tiie first track provided undemeatii tiie ratchet m order to travel back- 
wards to tiie original begimiing position. Furthennore, tiie proper workings of tiie de- 
30 vice is vrfioUy dependent on tiie ability of the second spring member to force tiie en- 
gagement section back up at tiie level of tiie ratchet means, otiierwise tiie device will 
be completely useless. 
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It is, therefore, an object of the present invention to provide a mechanical return block- 
ing device which alleviates these disadvantages, and at the same time provides a num- 
ber of further advantages, which provides for a wide range of applications, wherein the 
5 device according to US 2129412 would not be considered suitable. 

In a number of applications a certain task is performed or carried out by manually de- 
pressing a button or lever, which in turn causes one or more events to happen. 

10 In a number of these applications it is desirable to assure that either a stroke of the 
button or lever has been performed or at least that the stroke of the button or lever was 
sufficient in order to activate the event in question. 

Below as an example of devices where this situation is important will be discussed an 
1 5 example relating to an asthma inhalation device. 

These types of asthma inhalation devices function in a way whereby the user/padent 
when needing to inhale the medication places the asthma inhalation device with a 
mouthpiece in the patient's mouth and thereafter activates a button. By depressing the 
20 button a canister inside the device is activated such that a medication dose stored in 
the valve system in the canister is dispensed through the mouthpiece to the patient. 

Often these types of devices comprise a dose counter such that the patient will be able 
to keep track of how many doses are left in the device such that a new device or canis- 
25 ter can be provided in due time. It is therefore important that when the patient dis- 
penses a dose, only one dose is dispensed and at the same time only one dose is 
coimted. 

Due to inherent tolerances in production m order to keep production costs of these 
30 types of devices as low as possible, and furthermore as a consequence of the play aris- 
ing from a number of mutually cooperating parts, it is sometimes possible to activate 
the bottom either from the non-depressed state or from the semi-depressed state. 
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Whereby the dose counter may be activated without an actual dose being dispensed or 
a dose may be dispensed without activating the dose counter. 

For this type of device as for many other types of devices it is undesirable that depres- 
5 sion of a button/lever, which is intended to effect a function, i.e. initiate an event, 
where said function may have more than one result, i.e. the example mentioned above, 
the activation of the button shall result in the dispensation of a dose and at the same 
time counting/registration of said dose. It is paramount that both these events h^en- 
ing by depressmg the bottom are reliable registered and carried out without the possi- 
1 0 bility of unintended or intended tanq>ering with the device. 

It is therefore also an object of the present invention to provide a mechanical blocking 
device by means of which the user will only be able to activate an event by a stroke of 
the button or lever such that the event or events intended to be activated by depressing 
15 the button/lever wiU reliably be carried out and/or registered at the same time, or in a 
synchronised manner. 



Consequently the present invention provides a mechanical return blocking device 
comprising two cooperating and mutually displaceable parts : 

20 - a first part wherem parallel to a longitudinal axis at least one set of tracks compris- 
ing a first track and a second track is provided, and that the second track comprises 
one or more retaining members and a sUding guide arranged at one end of tiie sec- 
ond track; 

- a second cooperating part wherem a leg member comprising an engagement section 
for engagement witii the tracks provided on the first part is provided, and that said 
leg member is biased towards the first part and that tiie engagement section is 
adapted to travel in the direction of die longitudinal axis; 
and further that the retaining members aUows the engagement section of the leg mem- 
ber to move in a first durection towards the sUdmg guide but blocks movement m the 
opposite second direction and that the engagement section of the leg member slides on 
tiie sUding guide, whereby the engagement section and tiiereby the leg member is di-" 
rected fiwm the second track to the first track. 
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The device thereby provides a first track where the engagemeiit means can travel un- 
hindered in one direction. When built into a device where it is desirable to have a 
complete button stroke, the engagement section wiU sUde on the first track completely 
unhmdered. During the movement in the first direction the engagement section of the 
5 leg member will abut the side of the second track made up of one or more retaining 
members due to the biasing force applied to the engagement section. Once the en- 
gagement section reaches the bottom of the intended liavelling stroke conresponding to 
a stroke of the button/lever, the biasing force will push the engagement section onto 
the second track and the engagemart section will move in a second direction towards 
1 0 its starting position and thereby pass the one or more retaining members. 

Should a user during the movement in the second direction of the engagement means 
alter flie direction, i.e. try to depress the button/lever again, the engagement section 
will engage tiie retaining members, vsdiereby relative movement of tiie two cooperating 
15 parts will be impossible. 

Should a user during the depressing of a button corresponding to the engagement sec- 
tion moving in tiie first track change direction, i.e. j&om first to second direction, such 
that the engaganent section begins a movement in tiie opposite direction, tiie biasing 
20 force will urge tiie engagement section onto tiie second track such tiiat fiirther forward 
movement wiU be hindered by tiie engagement section's position in tiie second track 
vsdiere one or more retaining members are provided, whereby further movement in tiie 
first direction is impossible. 

25 In order to again move the engagement section in tiie first direction corresponding to 
pushing/activating tiie button or lever again, tiie engagement section must have been 
returned and tiie engagement section must have been brought into contact witii the 
sliding guide, whereby tiie engagement section during a fiirther forward movement 
again will sUde in tiie first track abutting tiie retammg members on tiie way to com- 

30 pleting an activation of the event by the button/lever. 

In tiiis manner by designing tiie one or more retaining members in such a way tiiat the 
event which should be triggered by activating tiie button/lever will only take place 
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once one or more of the retaining members have been passed in the first direction^ it 
can be assured that a reliable action when depressing the button/lever is facilitated. If a 
depression of the buttonAever is disengaged during the travel, the engagement section 
as described above will be forced into the second track and will by further movement 
5 in the first direction engage the retaining members making travelling in that direction 
impossible. 

Therefore by arranging retaining members correctly, play in the device and tolerances 
can be counteracted, whereas a movement of the button/lever for activation or initiat- 

10 ing of the event will reliably be carried out by the device. Tolerances and play in the 
device are therefore assirrulated by the initial movement of the engagement section in 
the first track and once it enters the activation zone, it is due to the construction of the 
device impossible to turn back and reactivate witiiout a complete retum to the starting 
position. This in turn means that the activation should be provided for by a relatively 

1 5 short movement of the button/lever. 

In a further advant^eous embodiment each retaining member comprises an inclined 
sliding sur&ce having a predetermined length along which the engagement section 
will slide, and a step in the shape of a sur&ce arranged at a sharp angle in relation to 
20 the sliding surface, said step coimecting the top of one inclined sliding surface and the 
bottom of the next sliding surfsice, such that a saw-tootii configuration is created, and 
such that the engagement section of the leg will be retained firom movement in one 
direction by said step. 

25 This configuration is relatively simple to produce and fiirther the construction can be 
made such that a user will feel the teeth of the saw tooth structure indicating that the 
button is in its retum movement When constructing the device itself it is relatively 
simple to design the length of the sliding surface such that it will be designed exactly 
for the desired movement of the button/lever. 

30 

The formulation "step in the shape of a surface arranged at a sharp angle in relation to 
the sliding surface'^ shall in this context and within the application be xmderstood as a 
surface at such an angle that the engagement section of the leg member travelling up 
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the inclined sliding surfece, will fall down and be retained by this step, which thereby 
hinders the movement in one direction and therefore only allows the engagement sec- 
tion to travel up the adjacent sliding svirface if such is provided. 
In a further advantageous embodiment at least a part of a side surface facing the first 
5 track of each retaining member is arranged at a shallow angle in respect to the longitu- 
dinal axis of the device, such that the inclined sliding surface is narrowest in the end 
of the forward travelling direction of the engagement section. 

In this embodiment it is provided that tiie side surface of the second track, against 
10 which the engagement means abuts by movement in the first direction, is made such 
that the engagement means will not become stuck due to unevenness or the like in that 
by arranging the side of the retaining member at a shallow angle, the engagement 
member which abuts this side will continuously be pushed outwards during its move- 
ment in the track. 

15 

In a further advantageous embodiment the inclined sliding surface overlaps an adja- 
cent inclined sliding surface, and the inclined sliding surface tapers perpendicular to 
the longitudinal axis such that the top is narrower than the bottom of the sliding sur- 
face, v^reby the step at tilie bottom is narrower than the adjacent sliding surface at 
20 their coimection poiat 

By this construction a wedge-shaped part of the inclined slidiag surfece is exposed 
next to the adjacent retaining means. During the reverse movement where the en- 
gagement section moves into engagement with the retaining means, the wedge-shaped 
25 section exposed by the taping side section facilitates the engagement sections travel 
into the retaining means. 

In a still further advantageous embodiment the leg member is pivotally fastened in the 
end opposite the engagement section, and that the first part comprising the at least one 
30 set of tracks has a corresponding circular configuration arranged at a distance, 
vdiereby the engagement section may engage the tracks. 
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It is obvious that the device described above will fimction whore the relative move- 
ments between the first and second parts are linear. It is however also contemplated 
within the scope of fee invention that the leg member can be pivotally fastened such 
that the engagement section will perform a movement corresponding to a partly circu- 
5 lar movement In order to contain tiie retaining means at a distance from the engage- 
ment section of the leg, the retaining means may also be arranged on a circular shaped 
member, where the radius of the circle corresponds to the distance between the pivotal 
fastening pomt of the leg member and die engagemait section's outer tip. By this ar- 
rangement it is assured that when the activation of the lever or button translating the 
10 action to the leg, the engagement section of the leg will stay in abutting contact with 
the two tracks arranged on the first part. In fliis manner the same advantages are 
achieved as described above. 

In a further embodiment the width of the sliding guide perpendicular to the longitudi- 
15 nal axis at its widest section is at least as wide as the retaining members step. 

In a still further embodiment all parts of Ihe device are made from a plastic material, 
preferably a mouldable material, and still further by an injection moulding process. 

20 The choice of material will always depend on Ihe application into which the device is 
to be built. With the material characteristics of plastic materials, especially most plas- 
tics providing- for flexibiUty, light weight and relatively good strength, plastics is a 
preferred material in that die biasing properties of Ihe leg can be cast into Ihe leg itself 
and does not have to be provided by a different member such as a separate resilient 

25 member or a spring. Furthermore plastic and especially done by an mjection moulding 
process is a cheap and reliable way of mass-producing items on a larger scale. 

In a still further advantageous embodunent of the mvention one or both of the mutu- 
ally displaceable parts are relatively biased, for example by spring means, such that 
30 when the device is not operating the engagement means will be engaging a point on 
the sliding guide. 
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By constantly biasing one mCTiber in one direction it can be assured tbat the device 
rest situation will be where the leg member is ready to move into the first durection, 
i.e. slide along in abutting side contact with the retaining means. This may also be 
combined with the button or lever's zero position, i.e. the position wherefrom a stroke 

5 is to be commenced. 

Although the mechanically blocking device according to the invention can be adapted 
to a number of different devices, a device such as a manually operated inhalation de- 
vice is disclosed in an advantageous embodiment of the invention in which the dispen- 
sation of a medicament dose from a canister arranged in the device is activated by de- 

1 0 pressing a button or lever, which button or lever is further connected to a mechanically 
return blocking device where said device comprises two cooperating and mutually 
displaceable parts : 

- a first part wherein parallel to a longitudinal axis at least one set of tracks compris- 
ing a first track and a second track is provided, and that the second track comprises 

15 one or more retaining members and a sliding guide arranged at one end of the sec- 

ond track; 

- a second cooperating part wherein a leg member comprising an engagement section 
for engagement with the tracks provided on the first part is provided, and that said 
leg member is biased towards the fibrst part and that the engagement section is 

20 adapted to travel in the direction of the longitudinal axis; 

and further that the retaining members allows the engagement section of the leg mem- 
ber to move in a first direction towards the sliding guide but blocks movement in the 
opposite second direction and fliat the engagement section of the leg member slides on 
the sliding guide, whereby the engagement section and thereby the leg member is di- 

25 rected from the second track to the first track. 

By incorporating the mechanical return blocking device into devices of this type and 
designing the size and distribution of the retaining members according to the use, it 
can be achieved that once a user activates the button or lever and moves it past the 
30 activation point, a dose is dispensed and also optionally a dose counting device is acti- 
vated without the user being able to change durection. A change of dbrection necessi- 
tates that the button/lever is brought back to its initial starting position before a new 
stroke may be commenced. 
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In a further advantageous embodiment of the device the mutually displaceable parts 
are formed as integral parts of the device, such that the &st or second part is integral 
Avith part of the button arrangement and the other part is uxtegral with a non moving 
part of the device. 

This manner of production facilitates that the inventive advantages of the device are 
provided at very low costs in that the parts of the device can be moulded from the out- 
set with the two parts necessary in order to create the mechanical blocking device. 
Furthermore in cases Miiere the device is injection moulded, it is a very simple and 
thereby cheap process to manufacture these added advantages into the device itself in 
that only the injection moulding tool has to be modified. 

In a further advantageous embodiment the mechanical return blocking device is espe- 
cially designed such that play and tolerances arising in the device from production, 
assembly and manufacturing circumstances are compensated by shaping and designing 
the ei^agement sections' travel between at least two adjacent retaining means or the 
retaining means and the sliding guide corresponds to the activation of one event, 
where an event may be the dispensation of a medicament dose and/or the input for a 
dose counting device. 

By designing the device such that the event will take place only* after the engagement 
section has past the last retaining means in the &st track, it can be assured that depres- 
sion of the button/lever either will not be completed and therefore the dose dispensa- 
tion and dose countuig will not be activated, or the button/lever is depressed all the 
way past the activation point or points in one movement assuring the correct dispensa- 
tion and coimting of a medicament dose. 

Although the device has been described with respect to an mhalation device, the prin- 
ciple of assuring complete depression of a button or at least depression of a button so 
far that it is assured that the event which is desirable to happen upon depressmg said 
button is achieved. This principle can of course be adapted and implemented in a 
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number of devices where similar considerations relating to the stroke of the but- 
ton/lever are appropriate. 

The invention will now be explained with reference to the accompanying drawings, 
5 wherein 
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fig. 1 illustrates an isometric view of the invention, 

figs. 2, 3 and 4 illustrate different views of a first part, 

figs. 5 and 6 illustrate a curved embodiment of a first part, 

figs. 7, 8 and 9 illustrate a special embodiment comprising one retaining member, 

fig- 10 illustrates a device comprising a mechanical blocking device. 



In fig. 1 is illxistrated two cooperating parts, a first part 1 and a second part 2. The two 
parts 1,2 are intended to be mutually displaceable such that the first part 1 will be able 
15 to slide in a Gist direction indicated by the arrow 3 in relation to the second part 2. 

Which part slides in relation to which other part does not influence the proper work- 
ings of the device. 



20 On the first part 1 is provided a number of retaining means 4, where each retaining 
means in the illustrated embodiment comprises an inclined sliding surface 5, \^duch is 
connected vsdth a -step 6, see fig. 2 and 3. The step connects the top of one inclined 
surfece 5 with the bottom of an adjacent inclined surface arranged on an adjacent re- 
taining means. The retaining means is fijrthermore provided with a tapered surface 7. 

25 

Foremost in firont of the retaining means 4 is arranged a sliding guide 8. The sliding 
guide tapers in the first direction such that the rear end 9 of the sliding guide will have 
the same width in a direction perpendicular to the first direction as indicated by the 
arrow 3 as the width of the inclined surface 5, whereas the taper brings the width to 
30 near 0. This tapered sliding guide can be seen mor6 clearly in fig. 3. 



The second part 2 comprises a leg 10, which is biased toward the first part 1 such that 
an engagement section 1 1 may engage the retaining means 4. 
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As the two parts 1,2 are mutually displaced, for example &om the position illustrated 
in fig. 1, the en^ement section 11 can only move to the left in relation to the first 
part in that the retaining means 4 will hinder any movement of tiie engagement section 
and thereby the second part to the right As the engagement section comes to the end 
of the sliding guide 8, the engagement section will be guided onto the first track illus- 
trated by the plane surfece 12. In the illustrated example the second track is made up 
of the row of retaining members 4. 

As the CTgagement means 1 1 are engaged toward flie tracks, i.e. the row of retaining 
means 4 and surfece 12, ib& engagement means will slide on the surfece 12 when the 
first part 1 is moved to the left in relation to the leg member 10. Due to the biasir^ of 
the leg member 10, engagonent section 11 will abut the side surfaces 9 of the retain- 
ing means. If the relative movement of the two sections is stopped and the direction 
altered, the engagement section 11 will slide up the exposed part of the inclined sur- 
face on the retaining means and the engagement section will slide mto a position 
equivalent to the one illustrated in fig. 1, whereby further movement to the right be- 
comes impossible. 

If, however, the relative movement of the two members 1,2 is continued fiom the start, 
i.e. fix)m the end of the sliding guide 8 on tiie second track to the first mclmed surface 
at the opposed end of the sliding trade, the entire movement can be completed without 
any hindrance firom the retaining means 4. On the return journey the engagement 
means will slide over the row of retaining means 4 until it reaches the sliding guide 8, 
whereby access to the first track will be free again for the engagement means. 

In fig. 2-4 a cross-section through the second track is illustrated where the retaining 
means 4 are shown in a saw tooth embodiment 

In figs. 5 and 6 an embodiment is illustrated where the retaining means 4 is arranged 
on a part of a circular member 13. When the leg 10 is arranged to pivot about a point 
as illustrated for example in fig. 10, the engagement section 1 1 of the leg wiU describe 
part of a circle during its movwnent By arrangmg the retaining means 4 on a circular 
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member 13, where the distance betw^n the pivot point and Uie circular member 13 is 
kept constant, the mechanical blocking device will function in a manner completely 
analogue to the one described with respect to fig. 1 . 

In fig. 5 is fiarthermore illustrated an embodiment where two parallel sets of two tracks 
are provided. In this embodiment a central divide 14 maintains the legs 10, not illus- 
trated in fig. 6, on respective separate sets of tracks on either side of the central divide 
14. 



Iq some embodiments it might be advantageous to be able to absorb lai^er forces and 
m such mstances y^ere it is not possdble to enlarge the size of the members, additional 
sets of retaining means 4 and first tracks 12 can be provided to cooperate with a dou- 
ble set of legs. 



In figs. 7, 8 and 9 a special configuration of the invention is illustrated. In this configu- 
ration the mechanical blocking device is equipped with one retaining means 4 and one 
sliding ramp 8. This embodunent functions in exactly ttie same way as described 
above and is especially intended for cases where the construction shall insure that one 
event definitely takes place. The embodiment may be made as illustrated with two sets 
of tracks on either side of the middle divide 14, but may also be manufectured with 
only a single retaining means and a smgle sliding guide and a first track 12. 

Turning to fig. 10 the mechanical return blocking device is illustrated as being built 
into an inhalation device 15. 

A typical mhalation device comprises a mouthpiece 16, an activating button 17, a can- 
ister 18 comprising the medication to be dispensed through tiie mouflipiece 16. By 
depressing the button 17, the canister 18 will be fi)rced downwards and via a valve 
device 19 a dose wiU be dispensed through Ihe mouthpiece. In this embodiment the 
mechanical return blocking device is arranged such that the leg 10 is integrated in tiie 
button 17. The button 17 is designed to pivot about the pivot point 20. By this move- 
ment the engagement section 1 1 of the second part will abut the first part 1 which is 
integral with the inhalation device. 
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As described with reference to fig. 1 the integrated mechanical return blocking device 
as illustrated in fig. 10 operates in exactly the same mann^, i.e. the engagement sec- 
tion 1 1 will move along the circular first part 1 and according to the movement either 
5 abut the side of the retaining means 4 or engage these, depending on the movement. 

Although the device is described with reference to an inhalation device, it will be ob- 
vious that the principle of the mechanical return blocking device can be built into 
other devices, where a similar return blocking effect is desirable. 

10 

Also the retainii^ means has been discussed with reference to a saw tooth configura- 
tion as illustrated in fig. 1, but retaining means beiog V-shaped cams or mutually cir- 
culating discs, which engage a retaining member in a non-stepwise manner may be 
contemplated within the scope of the present invention. 
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